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APPENDIX B

DEVELOPMENT OF HYDRAULIC HEAD EQUATION

1. Notation.
1 -_‘H?-.hydraulic head (meters),
h =  reading on scale of mercury in manometer tube (cm),
h = reading on scale of free surface of mercury-in reservoir (cm),

elevation of top of manometer board above arbitrary reference plane
(meters),

elevation of top of plezometer/ten51ometer tube above arbltrary
:,reference plane (meters),

L

T; .

length of piezometer/tensiometer (meters),
_p= water pressure (dynes/meter?),
p= density of water (gm/cmsl, o ‘ ’
5 p,= density of percury'(gm/cm3),

g= gravitational constant (9.81 dynes/gram),

C= capillary depression of mercury-water interface in manometer tube (cm).
(c = 0.9 cm)

2, Development of equation.

PA? gage pressure (atmospheric) =
PB= -0.01 P (hm + C-hr) = PB'
(Note: The conversion factor, 0.01, is used since hm’ hr’ and C are in

centimeters and H is in meters).

Now PP= -~0.01 P8 (hm - hr + C) + pg (EmeP-1+0.01 hm + L+C)
= -0.01% (h - _E_-140.0
or f&{ 0.01p (hm hr+C) +Em Ep 1+0.01 hm+L + 0.01C 1)
Pg |
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"The'hydraulié'head at P is

P
H= +Z
53
s Z= E_ - L
wh?ig P
Theréfore
_ , on _ ) ) . )
H= 0,01 ) (bm | hr + C} + 0,01 hm T 0,01C 1+Em EP+L+EP L
. _pm Bm L o0 (1o P c -
or B= 0.01 a ) ) hm + 0'01.p hr 0.01 (1 0 ) C 1+ Em
If p= 1.0 and'pm = 13.55, then
k

- 0.1255 h_+ 0.1355 h_ - 0.1255 C - 1 + E @
m “r m .

The water pressure head at P (meters) can be calculated from equation

(1) or

p . _ _
—2 = - - : - -
P 0.1255 hm + 0.1355 h_ - 0.1255°C - 1 + Em Ep + L 3)
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